compounds. Tests showed that our choice of k points yielded energies that converged within 0.01 eV/(f.u.). Graphene sheet was modeled using a 40 × 25 × 22 Å supercell containing 108 C atoms of graphene plus 28 H atoms saturating the dangling bonds at the edges. In this case, the graphene atoms on adjacent nanostructures are separated by over 10 Å in the x and y directions, and 22 Å in the z direction.
To understand the interaction between C 4 H 9 Li and hexane and graphene, the adsorption of C 4 H 9 Li and C 6 H 12 on the graphene was studied, respectively. Usually two subsystems (C 4 H 9 Li in hexane and graphene) interact with each other through the van der Waals interactions. Nonetheless, this interaction cannot be precisely described by either the local density approximation (LDA) or the generalized gradient approximation (GGA) functional.
Therefore, the DFT-D2 method which adds a semi-empirical pairwise force field to conventional DFT calculations was used to estimate the binding strength. The spacing between graphene and C 4 H 9 Li or C 6 H 12 was fixed, while their planar coordinates were fully relaxed to calculate the binding energy. Figure The binding energy of the C 4 H 9 Li-graphene system is significantly lower than that of the C 6 H 12 -graphene system, indicating that the interaction between C 4 H 9 Li and graphene is very much stronger than that of the C 6 H 12 -graphene system. Therefore, in contrast to C 6 H 12 , C 4 H 9 Li can be easily attached on graphene. Figure S1 . XRD patterns of the pristine graphene and the as-synthesized LiH@G. Figure S2 . EDX spectrum of the as-prepared LiH@G.
Only signals of C and O belonging to GR were detected in the spectrum of LiH@G, indicating that the resulting composite was composed of light elements (Z ≤ 5), viz., LiH. 
